Development of substance P-immunoreactive neurons in cranial sensory ganglia of the rat.
Substance P-like immunoreactivity has been observed in fetal and adult cranial sensory ganglia. It first appears at day 16 of gestation in sensory neurons of trigeminal, superior-jugular, petrous and nodose ganglia, as well as in the autonomic myenteric plexus, and at day 17 in cervical dorsal root ganglion cells. Substance P immunoreactivity can be visualized much earlier (day 12) in the central nervous system. The ganglionic immunoreactivity subsequently increases during fetal life but drops at birth. The reactive material is first diffuse, then slowly becomes granular, and is mostly concentrated in coarse perinuclear inclusions in adult sensory neurons. Most substance P-positive neurons in trigeminal and superior-jugular ganglia are small, but medium-sized and large positive neurons are also observed in the trigeminal, petrous and nodose ganglia. Our observations give a precise picture of the development of substance P immunoreactivity in sensory neurons and are in general agreement with previous reports on some fetal and adult rat sensory ganglia. They indicate that in the rat, maturation of peripheral substance P-containing sensory neurons is slower than that of central substance P neurons or equivalent sensory neurons in other species. The examination of fetal material allows the observation of numerous immunoreactive sensory neurons which cannot be visualized after birth. We hypothesize a possible different embryonic origin (neural crest or placodal) for small nociceptive and larger substance P-containing neurons in rat cranial sensory ganglia.